Bcl10 is an essential regulator for A20 gene expression.
A20, a tumor suppressor in several types of lymphomas, has been suggested to be an nuclear factor kappa B (NF-κB) target gene; conversely, the deubiquitylation activity of A20 is required for inhibition of Bcl10-mediated activation of NF-κB. BCL10, which is activated in a recurrent chromosomal translocation that causes human mucosa-associated lymphoid tissue lymphomas, is known to be essential for NF-κB activation in B cells. We report here that Bcl10 upregulates endogenous A20 gene expression in B lymphocytes upon B-cell receptor engagement of anti-IgM. Transient transfection assays in HEK 293 cells indicate that Bcl10 can activate the A20 promoter, which contains NF-κB-binding sites. We also construct a theoretical structure of mouse Bcl10 and analyze the structure by molecular modeling and molecular dynamics simulation. Lastly, we found that marginal zone B cells from BCL10-transgenic mice proliferate more readily than wild-type B cells, whereas, surprisingly, the transgenic follicular B cells from these mice proliferate comparably to wild-type cells. Collectively, our results indicate that Bcl10 is an essential regulator of A20 gene expression and B-cell proliferation mediated by B-cell receptor signaling.